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(54) Title: OPERATING MECHANISM 
(57) Abstract 

A mechanism for displacing at least one actuating member (22, 
23) in a direction in response to displacement of an operating member 
(15) in said direction, the mechanism including four elements (24-27) 
pivotally connected to one another generally iii the form of a rhombus, 
with a pivotable connection (28) between a first two of the elements 
being displaced by the operating member and the pivotable connection 
(31) between the other two of the elements being held stationary, the 
at least one actuating member (22, 23) being engaged by at least one 
(26, 27) of said elements between the ends thereof The mechanism is 
applicable to push-button operated electrical switches. 
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Title: OPERATING MECHANISM 

Description of Invention 

This invention relates to an operating mechanism, for effecting 
displacement of a member (herein called an actuating member) in a direction in 
response to a displacement of a further member (herein called an operating 
member) in that direction. 

The invention has been devised in relation to push-button operated 
" electrical switches. There are many situations in which push-button operation 
of electrical switches is required, and in some situations a single push-button 
may be required to operate several sets of contacts in a single switching unit or 
a number of switching units assembled in relation to one another so as to be 
operable from a single push-button. If one or more of such switches are of 
h6avy-duty type, the force required to be exerted by an operator on the push- 
button may be substantial: such switches characteristically include strong 
springs to resist movement of their operating members. If switch operation is 
required frequently, the requirement for an operator repeatedly to press a push 
button against a strong spring force is potentially hazardous in terms of 
repetitive strain xtrjury to the operator. 

It is well known that a simple lever arrangement can. be utilised to 
provide a mechanical advantage between an actuating member of an eleptrical 
switch and an operators push-button, but this is a bulky arrangement and not 
readily accommodated in, for example, a control panel incorporating a. large 
riuinber of push-button operated switches adjacent one another. 

Accordingly, there is a requirement for an : operating mechanism by 
which a iiiechahical advantage can be established between an>actuating member 
of a switch and an operator's push-button, but which is simple and compact. It 
is the object of the present invention to iiieet, as far as possible, this 
requirement. : . ■: 
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According to the present invention, we provide a meichanism for 
displacing at least one actuating member in a direction in response to 
displacement of an operating member in said direction, said mechanism 
including four elements pivotally connected to one another generally in the 
form of a iftombus, with the pivotal connection between* A first t>vo pf said 
elements being arranged to be displaced in said direction by said operating 
member, the pivotal connection between the other two of said elements being 
held stationary, and said at least one actuating member being engaged by at 
least one of said elements between the ends thereof. Preferably there are two 
actuating members which are engaged by said other two of said pivotally- 
connected etements between the ends of said elements. 

In a mechanism in accordance with the invention, the arrangement of 
the four elements in the configuration of a riiombus is such that displacement of 
the operating member results in a flattening of the rhombus and hence pivotal 
movement of said other two elements about the point of their pivotal 
cbnnedtion to one another which is held stationary. A given displacement of 
the or each actuating member engaged by one or both of said oilier two 
elements Requires a much greater displacement of the pivotal coimpction 
between the first two of said elements and hence of the operating member 
which engages said connection. The ratio of the magnitude of such 
displacements, of course, depends on die exact geometry of the mechanism. 

'--IN^baibLy'^ operating member comprises or is directly operable by 
ah opetator's piish-birtton. 

These and other features of the invention will now be described by way 
of example with reference to the accompanying drawings, of which:- 
• Figure 1 illustrates the invention in a first operative position, ami 

Figure 2 illustrates it in a second operative position.. : 

Refening to the drawings, the face of a control panel is indicated at 10 
and there is mounted therein a push-button unit indicated generally at 11. The 
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push-button unit 11 has a bezel 12 and a body 13 which extends through an 
aperture in the control panel and is somewhat cup-shaped, having a rear portion 
14! A push-button having a stem 15 and head 16 is mounted within the body 
13; the stem 15 slidably passing through an aperture 17 in the rear part 14 of 
the body. At its free end, where it protrudes beyond the aperture 17, the stem 
15 is fitted with a retaining washer 18, e.g. retained by a circlip. 

Beneath the push-button unit 11 and connected thereto by a carrying 
member indicated generally at 19 there are disposed two electrical switches or 
contactor units 20, 21. Each of these is of a type having two pairs of ponlacts, 
flie respective pairs of contacts of the contactor unit 20 being operable by 
actuating members 22, 23 respectively. The contacts may be normally open or 
normally closed, or there may be one set of contacts of each type, and they are 
brought to the respective other condition (open or closed) by depression of the 
respective actuating members 22, 23. The contactor unit 21 has similar 
actuating members not shown which protrude into the contactor unit 20 and are 
also displaced when the actuating members 22, 23 are displaced. 

Interposed between the end of the stem 15 and the actuating members 
22, 23 there is a mechanism including four elongate elements 24, 25, 26, 27 
pivotally connected to one another at 28, 29, 30, 31. The pivotal connection 28 
between the elements 24, 25 abuts the end of the stem 15, whilst the pivotal 
connection 31 between the other two elements 26, 27 is held stationary relative 
to the connecting member 19. The pivotal connections 29, 30 between the 
elements 24, 26 and 25, 27 respectively are free to move within the connecting 
element 19. The connection 28 between the elements 24, 25 is gqided for 
; linear movement relative to the carrying member 19, e.g. by haying a hinge pin 
whose opposite ends engage in respective slots in opposed sides of the carrying 
members. 

The actuating members 22, 23 abut the elements 26, 27 between the 
ends thereof. 
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: The elements 24 to 27 are thus pivotally connected to one another 
generally in the configuration of a rhombus, and when i:he push-button 15, 16 is 
"depressed the rhombus is flattened as shown in Figure 2 of the drawings. It 
will be appreciated from a consideration of Figure 2 that a substantial 
displacement of the push-button 15, 16 has resulted in a proportionate but 
lesser displacement of die actuating members 22, 23, with the ratio between 
such displacements dependent on the exact geometry of the arrangement of the 
elements 24, 27 and, particularly, where the actuating members 22, 23 engage 
the elements 26, 27. In any event, a substantial mechanical advantage is 
established, so that considerably less force has tp be exerted by the operator on 
the pusK-btitton 15, 16 than the force which would be required to be exerted if 
the actuating members 22, 23 were engaged directly by the end of the stem 15. 

Since in a practical installation several contactor units as 20, 21 may be 
"connected beneath one another for operation by a single push-button, and since 
a considerable force might then be required to be exerted particularly if they are 
heavy duty units, the invention provides a particularly neat and compact 
arrangement by which the force required to be exerted by .an operator can be 
reduced. 

The elements 24 to 27 may be individual rigid elements, e.g. of sheet 
metal or ain appropriate plastics material, pivotally connected by appropriate 
hinge arrangements at 28 to 31. An alternative possibility is that such elements 
bf an appropriate plastics material may be pivotally coimected by "living hinge" 
arrangements, i.e. portions wherein die crosis-sectional dimension of the 
material is sufficiently smiall to pivotally connect the elements to one another 
by flexing of the material. It is envisaged that an assembly of sych elements 
might be manufactured as a flat strip of the elements in Une ^th one another, 
with three integral "living hinge" formations therebetween, the outermost ends 
bf the end elements being provided with formations enabling them to be 
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pivotally connected togetlier after the strip of elements has been bent into the 
rhombus configuration. 

' The features disclosed in me foregoing description, or the 
accompanying drawing, expressed in their specific forms or in terms of a means for 
performing the disclosed function, or a method or process for attaining the 
disclosed result, may, separately or in any combination of such features, be utilised 
for realising' thfe invention in diverse forms thereof. 
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CLAIMS:- 

1. A mechanism for displacing at least one actuating member in a 
direction in response to displacement of an operating member in said direction, said 
mechanism including four elements pivotally connected to one another generally in 
the fohn of a rhombus, with a pivotal connection between a first t\yo of said 
elements being arranged to be displaced in said direction by said operating 
member, the pivotal connection between the other two of said elements being held 
stationary, and said at least one actuating member being engaged by at least one of 
said elements between the ends thereof 

2. A mechanism according to Claim 1 comprising two actuating members 
engaged by said other two of said elements. 

3. A mechanism according to Claim 1 or Claim 2 wherein the operating 
member comprises or is direcdy operable by an operator's; push-button. 

4. A mechanism according to any one of the preceding claims wherein 
said four elements comprise separate components, pivotally connected by hinge 
means. 

5. A mechanism according to any one of Claims 1 to 3 wherein at least 
two of said four elements comprise plastics components integrally connected to one 
another by "living hinge" formations. 

6. An electrical switch assembly comprising switching means having at 
least one actuating member and a mechanism according to any one of the preceding 
claims for displacing said at least one actuating member. 
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7. A mechanism, or a switch assembly incorporating same, substantially 

as hereinbefore described with reference to the accompanying drawings. 



PACE 28/31 * RCVD AT 7/18/2006 2:24:06 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/43 ■ DNIS:2738300 * CSID:91 9 217 651 6 * DURATION <mm-ss): 10-56 



07/18/06 13:40 FAX 919 217 6516 



AT&A,DRIVES/PWR ENG 



@029 




PAGE 29/31 • RCVD AT 7/18/2006 2:24:08 PN1 [Eastern Daylight Time] - SVR:UBPTO-EFXRF-0/43 ■ DNIS:2738300 " C8ID:919 21 7 6516 ' DURATION (mm-ss):10-56 



07/18/06 13:41 FAX 919 217 6516 



AT&A,DRIVES/PWR ENG 



@030 



INTERNATIONAL SEARCH REPORT 



Inter *«ional Application No 

PCGB 99/02565 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 HO1H13/20 H01H3/12 



According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (daastfi canon system followed by classification symbols) 

IPC 7 H01H 



Documentation searched other than minimum documentation lo the extant that such documents are included in the fields searched 



Electronic data base consulted during the international search (name ol data base and. where practical aaarch terms used) 



C. DOCUMENTS CONSIDERED TO 8E RELEVANT 



Category ' Crfafeoh ol document, with indication, where appropr late, of the relevant passage* 



Relevant to claim No. 



US 5 562 203 A (HOCHIZUKI ISAO) 
8 October 1996 (1996-10-08) 
abstract; figure 1 



□ 



Further documents are listed in the continuation ol box C. 



Patent family members are listed In annex. 



* Special categories of cited documents : 

**A" document defining the general state of me art which Is not 

considered to be a I pellicular relevance 
"E" earlier document but published on or after the Internationa) 

tiling date 

"V document which may throw doubts on poor try clafm(s) or 
which is ated to establish the publication date of another 
otation or other specraJ reason (as specified) 

XT document referring to an oral disclosure, use, exmbiHon or 
oiner means 

~P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not m conl&ct with the application but 
cited to unoerstand the principle or theory underlying the 
invention 

TC* document of panloJar relevance: the claimed invention 
cannot be considered novel or cannot be considered lo 
involve an inventive step when ihe document is taken alone 

y document of particLfar relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document ts come meo with one or more other sucn docu- 
ments, such combination being Obvious to a person skilled 
in the art. 

"ar document memoer of the same patent family 



Date of the actual completion of the international search 



8 November 1999 



Date cl mailing of the international search report 

17/11/1999 



Name and mailing address of (he ISA 

European Patens Office. P.B. $818 Patenttaan £ 
NL - 2280 HV Rifswqh 
Tel. (+31-70) 340-2Q40. Tx. 31 651 epont. 
Fax: <*3l-70) 340-3016 



Authonzed officer 



Mausser, T 



Form PCT> ISA/210 (sccono sheen wi/y 19921 



PACE 30/31 « RCVD AT 7/1672006 2:24:06 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/43 * DNIS:2738300 * CSID:919 217 651 6 * DURATION <mm-ss): 10-56 



07/18/06 13:41 FAX 919 217 6516 



AT&A,DRIVES/PWR ENG 



SI031 



INTERNATIONAL SEARCH REPORT 

i formation on patent i amity members 



Inter* *'onai Application NO 

PC./GB 99/02565 



Patent document 
ated in eearcti report 



Publication 
aaie 



Patent family 
memoer(s) 



Publication 
date 



US 5562203 



08-10-1996 



JP 8124453 A 



17-05-1996 



fotm PCT71SA/2* O (patem l«rtw*»y ■nn*irt (July 1 992) 

PAGE 31/31 * RCVD AT 7/18/2006 2:24:06 PM (Eastern Daylight Time] « SVR:USPTO-EFXRF-6/43 • DNIS:2738300 ■ C8ID:91 9 217 6516 " DURATION (mm-ss):10-66 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



